Introduction
Approximately half the EVs on Canadian roads are compatible with DC-DC fast charging. As of May 2015, there were only 48 DCFC locations in Canada (139 ports). These DCFC stations are concentrated in the country's three most populous provinces. Given the size of Canada, a significantly larger number of locations is required to allow an EV driver to travel across the country.
Numerous stakeholders have declared an interest in deploying additional DCFCs in Canada but infrastructure deployment is still in its infancy, having predominantly been the work of governments, their agencies or Crown Corporations to date. This results from the perceived high risk of such an investment and significantly longer paybacks than private investors are generally willing to accept. But is there a business case for DCFCs in Canada?
Cost of DC Fast Chargers
The installed cost of DC fast charging stations varies widely depending on a number of factors. The three main cost components are the equipment (or charger), the installation and the real estate (land and amenities).
In the case of the purchase of the DC fast charging equipment, the cost varies depending on the manufacturer, the unit specifications as well as the number of units ordered. While the price of chargers has been declining, most stakeholders contributing to this research cite 2015 prices cited range from $25,000 to $40,000 per unit.
The installation cost varies depending on …
• The availability of a suitable source of 3-phase electricity in close proximity;
• The civil work required on site;
• The importance of the aesthetics to the operator; • The time of the year at which the installation work is performed (a consideration in all provinces except BC); • The organization managing the project.
Based on the information gathered from Canadian stakeholders involved in the deployment of DCFCs, the installation cost can vary widely from $15,000 to over $60,000. This does not include the cost or installation of peripheral equipment, such as solar carports and heating pads, to ensure the space is accessible at all times to EV owners.
The cost of real estate can also vary widely, ranging from zero (in several cases where the real estate is granted by a third party without charge) to several thousands of dollars per square meter in major urban centers.
DC fast charging deployment challenges

Funding
DC fast charging infrastructure deployment within Canada is in its infancy. With the exception of Tesla and AZRA, network scale deployment has largely been the work of governments, their agencies or Crown Corporations in Canada. This results from the perceived lack of acceptable financial returns on investment and significantly longer paybacks than private investors are willing to accept. Given the investment required, the relatively small number of EVs and the low incidence of charging, conventional financing of DC fast charging stations (equity, debt or a mixture of both) has been nearly impossible, and is unlikely to change in the foreseeable future.
The successful DC fast charging infrastructure network deployments have been financed in one of the following ways:
• Highly subsidized by provincial and/or federal government;
• Private investment made by auto manufacturers aimed at reducing range anxiety and increasing EV sales; and, • One innovative investment model inspired by the commercial real estate market and derivative sources of income.
In most cases, the total amount of investment available is relatively small and the process to obtain government funding (if and when it is available) is rather complicated, onerous and rare. This explains, in large part, the relatively slow rate at which DC fast charging infrastructure is deploying in Canada.
Utility regulations, codes and standards
There are very few regulations, codes and standards that specifically impact the deployment of DC fast charging stations.
A utility will only provide power to installations meeting the electrical code, a subset of the National Building Code (NBC) of Canada (and its provincial versions, where applicable). It applies to any electrical installation, regardless of its purpose. In some provinces, additional guidelines are provided by either utilities (example, Hydro-Québec's Electric Vehicle Charging Stations Technical Installation Guideline) or safety related agencies (example: the Electrical Safety Authority of Ontario). These are meant to help installers apply the NBC properly.
In some Canadian jurisdictions, the law forbids the resale of electricity by a third party. Such is the case in Québec where charging station operators in this province cannot sell energy to EV owners. This may have been an impediment in the very early stages of market development but alternative pricing solutions 1 were quickly designed to avoid this encumbrance and therefore, this is no longer considered a factor in the deployment of DC fast charging solutions in Canada.
Considerations of electricity grid
The main challenge related to the deployment of a DC fast charging station network with consideration to the electricity grid is the availability of 3-phase current where the station is required. This is generally not a major technical impediment, but it can be a source of considerable cost if the station is located far from the source (along highways, for example) or in a building complex not equipped with the adequate power supply.
Destination charging locations are usually less problematic as most of these are located where the grid is readily available. Nevertheless, most operators choose to have a separate meter for their charging station. 1 This means that the users cannot be charged for the kilowatt-hours (kWh) they consume. But any bundling of services that includes these same kWh can be invoiced to the user as long as the basis for invoicing is not a kWh. To the best of our knowledge, no pricing scheme has ever been challenged in a Canadian court of law.
In this way, they can monitor the power factor of the installation closely and avoid exceeding a demand level that could prove costly for all future charging at the site 2 .
With respect to the availability of energy, the low incidence rate and the few DCFCs installed have not proven to cause problems to electrical utilities to date. In the future, however, some utilities may experience limited energy supply during certain periods of the day / week / year that may result in utilities imposing limitations on the availability of the charging service on those relatively rare occasions.
Permit issuance
No significant problems or important challenges associated with permitting for DC fast charging stations have been identified in the context of this research. In the case of BC Hydro, the stations are generally "treated as a utility installation, avoiding any building or development permits". In most cases, the only permit required is an electrical one.
2.1.5
Other challenges 3 The multiplicity of design standards for DC fast charging stations does not promote fast deployment by independent third parties and it reduces the potential market for individual stations. As not all vehicles are compatible with all DC fast charging technologies, dual stations are increasingly being installed, with Tesla Superchargers being altogether different and so far inaccessible to any other car make/model. In the past, the business models contemplated by station owners were essentially based on obtaining government support for one facet or another in the deployment of stations. This was required because the small fleet of EVs in Canada could not possibly sustain a purely mercantile model.
At an average rate of $5 per charge session, 12,000 sessions are required to recover the fixed costs, averaging $60,000 5 . This calculation excludes the variable costs (including operation and maintenance as well electricity 6 ). For a two-year payback, an average of 116 sessions per charger per week would be required to cover only the fixed costs of purchase and installation (excluding cost of capital). None of the DC fast charging stations inventoried in Canada experience this level of usage yet 7 . In fact, there are no tangible examples of profitable 8 DC fast charging stations in Canada to date, nor did we identify profitable public DCFC stations in the US or Europe. The lesson learned therefore is that at least in the short term, a more innovative, less station-centric business model must be developed in order to generate enough revenue to cover the station fixed and variable costs.
Expected utilization of DCFCs
EV Sales Forecast for Canada
Forecasting EV sales ten years into the future is challenging given that this is an emerging industry with limited history and that future sales are dependent on a large number of factors, including …
• The price of fuel relative to the price of electricity;
• The range and performance of EVs;
• The price of EVs relative to the price of comparable internal combustion engine vehicles;
• The availability of a greater number and variety of EV makes and models; 2 Most utilities have a dual base electricity tariff. Their customers are therefore charged for their energy consumption (per kWh) and for the highest power demand (in kW) incurred in the course of the year. It becomes important for operators to minimize their use of power in order to maintain their cost of electricity as low as possible. 3 Battery usage associated with air conditioning and heating is addressed in section 3.1.
4
A dual technology station adds 10% more to the total cost (purchase and installation) of a DC fast charging installation (Source: AddEnergie).
5
Cost of financing is not taken into consideration. 6 Electricity charges can be considerable, sometimes upwards of $5/kWh. 7 According to AddEnergie, the DCFC most utilized in Québec is one located in Montréal (on average, 5 charge sessions per day or 35 per week).
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A "profitable DCFC station" would be one that generates a financial benefit, one where direct, tangible monetary revenues exceed total costs (capital and operations).
• The availability of government financial rebates for the purchase of EVs and for the installation of charging stations (Level 2, DC fast charging); • The availability of other incentives to encourage EV ownership (examples: access to HOV lanes, preferential parking, workplace charging programs).
Five (5) EV sales forecast scenarios 9 have been developed ranging from the "worst case" scenario (#1) to the "optimistic" scenario (#5). Scenarios #2, #3 and #4 are based on a "realistic" projection of sales that reflect information available today (examples: significantly greater expected range of EVs from 2016 on, variety of EV models to be introduced in the short term).
The difference between Scenarios #2, #3 and #4 is the number of DC fast charging locations available across the country. Varying this "realistic" scenario assuming all things remain equal with the exception of the number of DC fast charging locations is extremely challenging as no empirical studies demonstrating the quantitative link between the presence of DC fast charging and EV sales exists. Despite this lack of quantitative data, it is generally agreed that the presence of DC fast charging has and will continue to have a positive impact on EV deployment. EV uptake by urban dwellers with no dedicated parking will, in large part, be facilitated by the presence of inner city DC fast charging. For the sake of brevity, only the realistic scenarios are discussed in this paper.
Realistic scenarios
The assumptions for all three are the same, with one exception: the number of DC fast charging locations in Canada. Despite the lack of empirical evidence making the link between the presence of DC fast charging and EV sales, we understand that the presence of DC fast charging on corridors and outside city limits will provide the safety net required by EV drivers, enabling them to make longer distance travel. We made two assumptions underlying the evolution between the three realistic scenarios:
• The greater the number of locations, the more important the safety net, the greater the impact on EV sales; • The greater the presence of DC fast charging in urban areas, the greater the uptake of EVs by urbanites with no dedicated parking that can be used for the installation of residential charging units.
The assumptions underpinning our realistic scenarios (#2, #3 and #4) are:
• Power train electrification is essential to meeting fuel economy regulations;
• Difference between EV and ICE vehicle ownership will continue to be favourable for EVs 10 ;
• Declining price of EVs due to economies of scale;
• Battery efficiency improves and battery prices decline (economies of scale); • Significant battery range improvements thanks to significant investments by auto OEMs, Silicon Valley stakeholders as well as research institutions; • Availability of at least four more battery electric vehicles (BEV) models with a range of at least 300 km and a maximum price of $40,000 according to Mike Orcutt at the MIT [1] ; • Increase in the number of EV makes and models available to Canadian motorists to 20 or more;
• Cost of home charging a 450 km range BEV at a DCFC station remains less than $20; • Attempts at introducing hydrogen and CNG fuelled cars will be unsuccessful due to the high cost of infrastructure required for gaseous fuel distribution; • Continued availability of purchase rebates:
• Québec will renew purchase rebate beyond 10,200 EVs sold 11
• BC purchase rebates of $10.5 million (covering between 1500 and 2000 EVs, depending on whether older ICE vehicles are replaced with electrics) • Ontario will continue offering its purchase rebate 12 ;
• Municipal and provincial governments to introduce additional measures to encourage EV adoption 13,14 ;
9
All scenarios assume a ten-year vehicle life. After ten years, the vehicle is assumed to be withdrawn from the market.
10
Assuming the US Department of Energy's Energy Outlook 2015 is accurate in predicting the price per barrel of oil will increase to $99 USD in 2020 and to $148 USD in 2030.
11
The Québec Ministry of Transportation has already announced the extension of the subsidy program in its latest Electrification of Transportation Plan 2015-2020.
12
Given the decision of the Government of Ontario to join Québec and California in a cap and trade system as well as the continued pro-environmental stance of the Ontario government, it would be reasonable to assume that the purchase rebates will be maintained until the market reaches a tipping point, where enough EVs are on Ontario's roads and where the purchase price of an EV is in line with its ICE counterparts, no longer requiring a purchase rebate. • Private stakeholder investments in electrification of transportation 15 ;
• Municipal, provincial and federal governments undertake increasingly important actions to fight climate change and EVs are an important part of the solution; • As the number of EVs increase in Canada 16 (including private passenger vehicles, car sharing vehicles and taxis), a greater percentage of Canadians will be exposed to them, contributing to much improved consumer education and interest.
If we were to inflate total industry vehicle sales by 2-3% per annum, we would expect approximately 2.5 million light-duty vehicle sales in Canada in 2025 17 . The realistic scenarios of 460,000 (scenario #2), 480,000 (scenario #3) and 500,000 (scenario #4) EVs sold in 2025 would represent 18.4%, 19.2% and 20% respectively of total light-duty vehicle sales in Canada.
First realistic scenario (#2)
To ensure travel across the country, a DC fast charger would need to be located at 60 km intervals. This distance would allow for a Nissan Leaf (2015 model year) to make the trip in winter conditions, even with charging providing 80% of battery capacity. A total distance of 7,568 km would need to be covered to cross the country and reach all major metropolitan areas.
Scenario 2 therefore assumes the deployment of the DCFCs at 127 strategically positioned locations hosting four to eight chargers at each location, much along the same model Tesla is currently using. The positioning of DCFCs along such a corridor necessitates cooperation and coordination between relevant authorities across provinces. This coordination will ensure that the DCFCs are located across provincial borders at intervals enabling safe EV travel, thereby maximizing range confidence.
In addition to the assumptions already discussed, the right hand column of Table 1 Increasing in number of EV models Battery performance continues to improve Economies of scale contribute to lowering price of batteries & vehicles to the point where purchase rebates are no longer required Lifecycle cost of a BEV is less expensive than an ICE vehicle all over Canada, confidence of EV drivers and contribute to increasing EV sales. The EV projections associated with this scenario are presented in Table 2 . In addition to the assumptions previously, the right hand column of Table 2 presents additional explanations for the projections between 2015 and 2025.
This scenario forecasts 1.73 million EVs on Canadian roads in 2025. As with scenario #2, given the greater autonomy of affordable EV models to be introduced starting in 2016, this scenario assumes greater consumer interest for BEVs. Consequently, the latter represent 90% of EVs in Canada in 2025.
Third realistic scenario (#4)
Scenario #4 assumes a greater deployment of DC fast chargers compared to Scenario #3. This scenario foresees a total of 750 DC fast charging locations hosting 1,600 DCFCs by 2025. The details of this scenario, including the number of DC fast charging locations per year, are presented as the basis for the financial projections in section 3.5. The EV sales projections associated with this scenario are presented in Table 3 . Table 3 . Scenario #4 EV projections
In addition previously identified assumptions, the right hand column of This scenario forecasts 1.81 million EVs on Canadian roads in 2025. As with scenarios 2 and 3, given the greater autonomy of affordable EV models to be introduced starting in 2016, this scenario assumes greater consumer interest for BEVs. Consequently, the latter represent 95% of EVs in Canada in 2025. Table 4 presents the number of urban and en route DC fast charging locations and stations associated with the sales forecasts provided in scenario #4. 
Current and future utilization of DC Fast Chargers
The utilization of DC fast charging stations is low for two principal reasons:
• Relatively limited number of electric vehicles in Canada;
• The large majority of recharging is being completed at home, and to a lesser extent, at work.
While DC fast charging stations located closer to, or in, urban areas may be used more frequently than those located on highways, chargers located on highways play an important role in EV adoption by providing EV owners with the safety net required to make longer distance travel (maximizing range confidence).
As more EV models are introduced with longer range, it would be reasonable to expect that EV adoption will increase. More EVs will result in greater use of the DC fast charging infrastructure available. However, a report from the Electrical Power Research Institute (EPRI) [2] indicates that as EV range increases, the percentage of the vehicle population using DC fast charging decreases.
Benefits and co-benefits of DCFC stations
Numerous potential benefits are associated with the deployment of a DC fast charging network; some are more easily measured than others. Following is a sample list of some of benefits our presentation will describe:
• Direct revenue generated from the charging session,
• "Peripheral" revenues from the sale of products in nearby retail establishments • Value of the attractive power of DCFCs to fuel station operators • Cross-promotion revenues from more affluent EV owners.
• Revenues of Canadian electric utilities that generate electricity in Canada and provide jobs for
The calculations distinguish between urban and en route DCFCs. Pricing forecasts assume an increase in pricing over time and higher pricing for en route stations compared to their urban counterparts. The study provides calculations for the anticipated payback for urban and en route DCFCs.
Measured and unmeasured co-benefits
Numerous potential benefits are associated with the deployment of a DC fast charging network; some are more easily measured than others. Following is a list of some of these benefits.
• In addition to the revenue generated from the charging session, there is an opportunity to generate "peripheral" revenues from the sale of products in retail establishments that are located near (or not so near) the charging station. AZRA's current model is to install a DC fast charging station along with the other building and equipment at the service station. In a survey of its members, the Quebec association of EV owners (AVÉQ) has measured that an EV driver who stops for a charge will spend between $3 and $14 on food, drink or other products while the vehicle is charging.
• By targeting EV owners with cross-promotions (coupons and special promotions for products and services that are not necessarily offered in the periphery of the DCFC), there is an opportunity to generate additional revenues. The network operator can therefore benefit by partnering with businesses that wish to target their products and services to a segment of the population that is relatively more educated and relatively more affluent than the average [3] .
For the EV owner, this increases the value of being a member of the network and being an EV driver.
• In section 2.4, we describe the benefits to specific stakeholders involved in DC fast charging. For many, DC fast charging is a visible message of the organization's pro-environment stance.
• Beyond the above-noted benefits, DC fast charging contributes to reducing GHG emissions and air pollutants by encouraging consumers to purchase and use electric vehicles instead of their ICE counterparts. These environmental benefits are also associated with health benefits.
• Finally, DCFCs increase the revenues of Canadian electric utilities that generate electricity in Canada and provide jobs for Canadians.
In addition to potential job creation resulting from additional revenues, the co-benefits by stakeholder category are summarized in Table 5 . 
Business model calculations
The following factors were taken into consideration in the development of the business case:
• Motorist travel behaviours (distances driven) 20 Canada is a net importer of fossil fuel. Canadian electricity is generated domestically. Using domestic kWh hours to power vehicles (EVs) instead of fossil fuel to power ICE vehicles helps lower the fossil fuel requirements and improves the country's trade balance.
• Technology improvements leading to improved range • Costs associated with the purchase and installation of the DC fast charging station • Variable costs for maintenance and operation of the station • Projected number of EVs in Canada (five scenarios)
• Projected number of DCFCs
The calculations distinguish between urban and en route DCFCs. Pricing forecasts assume an increase in pricing over time and higher pricing for en route stations compared to their urban counterparts. The study provides calculations for the anticipated payback for urban and en route DCFCs. Scenario #4 was used in this paper to illustrate the business case calculations. Table 6 establishes the DC fast charger requirements for the number of EVs forecasted in scenario #4. Scenario 4 forecasts of the number of BEVs on Canadian roads are presented in line (a) of the following table. The model is based on the premises that there are significant differences between urban and en route stations and therefore, specific hypotheses are formulated for each type of station. The number of chargers needed in Canada is dependent upon the percentage of the fleet of BEVs (a) that will require DC fast charging.
Working hypotheses
It would be reasonable to assume that, by 2025, 10% of the BEVs sold in Canada will be owned by urbanites with no access to private parking or charging facilities at work 22 . It is anticipated that the range of these vehicles will reach 480 km over the period. We therefore foresee that the number of charges required by urban EV owners will drop to a single event per week in the vast majority of cases (reflected in line "c" of the preceding table).
As for en route requirements, we have used the Transport Canada statistics indicating that Canadians make, on average, 5.7 trips per day (reflected in line "d" of the preceding table) and have assumed that this statistic remains unchanged over the 10-year forecast period. We foresee that the relatively small number of long-range trips undertaken by BEV owners will change as a result of two factors:
• Current EVs are often the household's second car; the other (ICE) car continues to be used for longer distance trips. This will change as the range improves.
• With BEVs able to reach the 480 km mark before the end of the forecast period, EPRI expects the use of DCFCs dropping to 1% of the vehicles on any given day (the line indicated by the letter "e" in the preceding table).
The number of DC fast charges will exceed 15 million events per year by 2025. Pricing assumptions were also made to anticipate market behaviour. These are presented in Table 7 . Currently, charging a Nissan Leaf at a public DCFC can cost as much as $10 23 . Given the range of the vehicle, this price is not unreasonable and was used as a starting point. Future improvement in range will not be coming from an enhancement in the efficiency of the motor drive. Rather, the improved range will 21 Please note that the table presents the number of CHARGES required per year, not the charging stations required.
22
According to the 2011 Census, more than 80% of the Canadian population is urban (http://www.statcan.gc.ca/tables-tableaux/sum-som/l01/cst01/demo62a-eng.htm) and the trend is for increasing urbanization of the population. The lack of availability of dedicated parking to urbanites in many Canadian cities is addressed in section 4. 3. 23 See http://www.aveq.ca/actualiteacutes/puissance-nergie-pointe-et-le-cot-rel-dune-recharge-au-qubec result from an increase in battery capacity by as much as four times the current 24 kWh on board a Nissan Leaf. The cost of recharging a vehicle is therefore expected to increase to reflect this added capacity as well as a modest 5% increase in rates in the first few years of the forecast period.
As it is the case for conventional fuels, the price of en route charging will also be considerably higher than the cost of urban charging. This en route service being used rarely (two or three times a year), we feel a much higher price per charge is justifiable and acceptable when compared with urban charging provided to EV urbanites with no other option but to charge at public stations.
Acquisition and operation costs of DC fast chargers
Currently, charging station networks are comprised of stations owned by one or several parties (Station Owners), and operated by another (Network Operator). For example, Hydro-Québec's Circuit électrique is operated by VERnetwork (réseauVER) 24 . In the case of Tesla's charging network, it is composed of Tesla owned SuperChargers and Tesla subsidized Level 2 destination chargers. 25 Typically, the space for the installation of a DCFC is provided by a sponsoring station owner at a location such as a service station (called en route location) or an urban (often public) space.
The owner also purchases the equipment and pays, in whole or in part 26 , for its installation. The capital costs for the station owner are therefore limited to:
• The cost of the DCFC itself;
• The cost of the electrical installation;
• The cost of any civil work required to accommodate the station.
The price of stations (discussed in section 2.5) most often cited for recent purchases of DCFCs is $30,000. Due to economies of scale, the price of a DC fast charger is expected to drop by 10 to 15% before the end of the decade 27 .
Aside from the cost of the charger itself, the balance of the cost can vary significantly depending on the location and the pre-existing conditions 28 of the location where it is installed. The particular requirements and practices of the organization that owns the station can also have a significant impact on the cost of installation.
The cost of the electrical installation is dependent on the availability of an appropriate electrical feed at the location. An en route type station located in a green-field location with no other facilities to share the expense burden can cost upwards of $100,000 if a power line and a power line transformer must accommodate that new station. Conversely, installing a DCFC on the wall of a garage in close proximity to a distribution panel that can accommodate the additional load of 3-phase current can cost as little as $12,000.
The cost of civil work is also subject to wide variations. Civil work related to indoor installations is limited to a sign on the wall, some paint on the floor and possibly minor repairs after the electric conduits have been installed. On the other hand, the potential cost of an outdoor station can be very high if the owner wants to light it, heat it, cover it, add amenities (such as washrooms), equip it (with Wi-Fi capabilities for example) and decorate it.
The cost of installation varies considerably depending, in large part, on location, availability of three-phase power and who undertakes the installation 29 . According to AddEnergie, manufacturer and distributor of charging stations and operator of a charging network called VERNetwork, the cost of installation can be as low as $18,000 but can exceed $100,000 in certain situations. The ideal situation would involve using a transformer that has the potential for additional load and where no trenching in pavement is required. In this situation, the total installation cost could be less than $20,000 30 .
For the purposes of analysis and development of the business case, an average capital cost of $60,000 has been used to cover both the purchase price and installation of the DCFC. Table 8 presents typical costs   24 The network is now branded VERnetwork
25
Tesla declined to provide specific costs for their Superchargers.
26
Contributions from partners can be used to lower the price of purchase and installation (example, Nissan's contribution to deployment of 25 DCFCs in Québec).
27
Source: interviews undertaken with electric utilities, charging station manufacturers and network operators.
28
For example, if trees needs to be cut and the area cleared.
29
Installation by a private company tends to cost less than installation by a government body.
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Source: BC Hydro associated with the cost and installation of a DCFC in an indoor urban environment and an outdoor en-route location. Our calculations assume that the owners already own or had the space for the DC fast charging stations and no costs have been associated with the cost of acquiring space. Station owners also must assume the costs related to the operation if DC fast charging stations (OPEX). These are mostly variable costs such as electricity, station management, equipment maintenance and transaction fees.
An independent station owner wishing to install its equipment on a property he does not own would have to make an arrangement with the site owner. If the latter operates a commercial concern of interest to motorists, he might well forgo rent in favour of the added patronage from EV owners. Otherwise, rent would have to be paid for the site where the station is installed. The same would apply to snow removal and ancillary services at the site if the fast charging equipment is simply complementing an array of other services 32 .
Network operators
Although network operators can own the DC fast chargers they network, they are generally not the owners. Instead, they offer an integrated station management service to their customers. Some, as in the case of Sun Country, also offer the equipment for sale to station owners and sometimes provide installation services. In other cases, such as VERnetwork, a sister organisation (in this case, AddEnergie 33 ) sells the equipment.
The main purpose of Network Operators is to bring management tools and expertise to the industry. Therefore, they assume operation and maintenance responsibilities on behalf of Station Owners and add an additional component to the marketing mix: a brand. The services generally provided by Network Operators include management, equipment repair and maintenance, network administration and promotion and cross-marketing activities in certain cases.
The management ($750.00/year), equipment maintenance contract ($750.00/year) and network fees (15% of station usage fee) cover all these services. In some cases, EV owners must pay a small membership fee but in most cases, such membership fees are offset by "free" charging services as it is important for networks to gain the largest possible membership early in the lifecycle of this industry.
Other working hypotheses include the costs of financing based on a 10% interest rate 34 . Table 9 presents the results for an average urban DCFC based on the number of stations described in scenario #4.
Financial forecast
31
Does not take into consideration such costs as opportunity cost, property taxes and inspection costs. 32 We have conservatively chosen to retain these costs in our model.
33
AddEnergie also manufactures level 2 and DC fast charging stations in Canada for public, at work and private organisations.
34
Dow Jones average annual compound return: 11.12%. The rate of 10% is a round number reflecting the opportunity cost of investing the money in the market. With a breakeven in the sixth year of operation, the anticipated payback is just under 8 years.
As indicated in Table 10 , with a breakeven in the fourth year of operation, the anticipated payback period for the average case DCFC en route charger is slightly better at just under 7 years. In both cases, there is a very attractive return on investment for a station owner willing to take the risk and be patient. However, the risks are at least commensurate with the expected ROI: sales of BEVs may be slower than expected for a number of reasons. Consequently, few investors are currently willing to deploy large numbers of DC fast charging stations, especially with no government support or guarantees.
